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Kit htt*tlc»tt$*L-CLH-SaT-lr;U(DTH'$*-r 
Kit Kvf yilSii4tf^7- Kltl^ttStifc^E^u 

MfS^E^U^— K^<t^JlB^-x;ue^ hlt**<D**i-£*Ud\ HtlsH=iT-tr;ua>7 
U^O)*»^-Xa7-l»;i/0RCgg$iliftlt5fc«>©tt»©y5-37-ir;M: 

itrie^Tr^r?- k«ri*. umb^^u?— Kit^E^-r^?- Kit K^>f 
ifi»Lfctfc«r=tet^riMi**f *<kd!=»f yfi**tfc9- K«n?&«&, y^ey 

IME^^UaT-feJH*, WE^-t^U 1 ?— Kit Alzififg LfcteSlcfcl^T 
fllE^^U?- K*<DWEI*ttl=lM**i-C^<&, ^yEmfc. 

ltrte««PE]K(d:. IWE^^u?- Kit Ad?- Klt-f -?;Hi«e 
KH£ili:TiiijfB^;u r 7- Kit K^-T /^TOE^T^u^T-feJU^T^-tzxt-* 
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fr8B1M®igi»(*. ItJiB^E^U^— h*tt<DlB$-f 5 >^ti»R CSffi^Sltflft 
ofci *t«fB»*tt L Uf-f «t*4l«L, UMB^^Hf^ httMimiBtltt 

[»**7] ii*Ji6iBii(Dy^'jiHi8S-C'feor. 
nmmai w*«7«B«6©y^'jiHi»-cfcoT. 

flfB^M^— X=iT-tr;H*. HUfB=iT-tr;K7)TH'(7)*'e. fJfB* ^ 'J =i 7 CD 

*MBtt»a>tf-;/ h*ttl=^3*LTl*aim©-te:/X7>:?£* 

Cm^iSio] W*ri2lB«c7)y^E'J!l]S&-^&or. 

7 > £ CDfijfBlti&CD "7 — Ktt K ^ -T / **Ltl^, * ^ 'J IUS&c 
[Iff #31 1 1 ] flt*H 1 fB*£CD /^'J fcoTs 
B^aB-J* U palE&Ji.* rom[1SS^> RAMlUSSi:, SRAM|§]S§<h. dram 

®3&k, EPROM[5]SSt, E E P ROM@KiTfilS3f!llS^l'-7 , ^bajf? 
HtllB^^UC— Kttl*. -ocD^E^^UzjT-feJU^fJlB^E^U^— K»0)f3clSS& 



(4) 
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cs»**i 3] gram 2ig&a>gB*-r 5>^k^^*^^e | jh]s& 

WIE^E =? )V D - K*l= j» o fc R C « t mti=E =r)\, fc* htt** 1= o R C » 

[gram 4] gram 3K«(DSB*-r s^te&^-rs^'JisiK 
1*«15] gram 4ia«a>SB^-r s^^iSK^^-rs^^'JiHiK 

6] gram 5fB»UDgB$<5>?^S&£^-£^ l JII]8& 

HiJfB^ U IeJE&I*. ROM|HlS&<t. RAMS^ir, S R AM[n]iE§£. DRAM 
IHS&irs E P R O M|US&<!r > E E P ROMHHgt tlMJ^^- ZffrihMffi. 

$ -r 5 ^vmrntt-rz* ^ «j i§]ii&£±j*-t «j vx* -efeo 

9 — K«l h=E=r)\,\iv h *£*f <h lc;B o T =i T -fe ;KD i B * -f 5 > ^MES 
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[11*312 0] If 9lS*cCD>^Y@K£±j£^£^U VX*U- 
5/ Hft*ft(0*iaRCg5E*5<S-r-S<fc5l=«J«*tLfc. ^'Jvilb-^o 



< A. * ' 
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[000 1] 

@ss<d tz tboxm t mm i- m? & 0 

[0 0 O 2] 

[ft5fc(D&ffj] 

3T-tz;u^ii^1-^f=«^cDT Kuxm^ls]l^«t. mnztitzi- KM^iEid'r^ 

tz&xov- pffi p^jstt. mtRZfttz^T-t^frbomft-iii Lm^zmm^z 

[O O O 3] 

Hfl?(D#^ Hi >^E'J=iT1 0 o&u*tt[$rf &T^-tzx[H]s§£:s■ 
^£*^'J-lI]s&(D^^*;/'^7[l£^F-ro ft&tD^'j^Tisfticfc^Tii. isia 

0)=iT-fe;n o 2liy^'J =)7 1 o 0CD:£ttl::7 U-T ff*j£T'iEM£;hTl^o c 
(D^jTrl*. iiiR^tifc^^'J^T-tr^l o 2^<D7?-tx&mm?&tztb\z^ ft\ 
^^P-v^lHlS&l 1 07W$ffl£*U ZCDT^-bXlcli. -7— K^fAl 0 6 
<t-tr>XT>7» > (SA) 10 4«^ti^ o 
[0 0 0 4] 

cojs^^ny=9- kh K^-r/< 1 oe£ hj#— -T€>flM»i 1 6£±firr &<fc5 

B#IC S ZCDfg-^-1 1 6 !iilli*K/c-tz>X7 7 >^1 0 4(Dd*>CD— olz^— £<DS 
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[0 0 0 5] 

ft^^u assizer, mimi*. iE^>r5>^7-+f^f^$iffl 

r-te;u i o 3ii. 7— Kit K^-f 06tt>x7>^i o 4^bK : fe.Jl< I- 

[0 0 0 6] 

^-<D$S3I. V— K* K^-f/Sl 0 6£=iT-tz;H 0 3 Iz^-r^r?— Kiaic^ 
5 RCJIS^, Hz>XT>^1 04?37^U O 3 IcSM*** If 'V hit 1=1* 5 
RCiiMtlCfc-S^-fiJcRCilSI*, >^E'J 37 1 O 0rt<7MtiJ(D<t'(D=]7-tz;U1 O 

2,tn^^ =i7-t;n o i izmmztitzv—Fmttiv nti=j= 

-S^RCJlMli. ^^E'J=371 O OrtlzIBM^tLTrffecD^O^T-b^J; 9 
£l^„ Hot, ^Et^U? — Kit K^-f/<l 0 6' ,h N =iT-fe;H 0 2' i: % ^ 
jUnT-feJUl 0 3' <t s ^Eir;U9— KUl 1 2a<t. ^E^Ulf ^ hlln 1 2bt. 
t^7>^104' SE^'f 5^«»«»1 1 4i$$tSE$-f 5> 

[0 0 0 7] 

ffiot, SE*-f 5 >7T-*^<7fr\t. >^E'J=JT 1 0 Olzfcl^T, fc£ 

If y h^^l^ajS$tLfc^^ft^-r^(DlCiSLT^-S (M^-XO^-r-M/ 
=i7-tr;n 0 3' ic^&^cd) . f£!jB#lzl* s tti^n y^BSSIi. ^-x;u=iT 
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■b;H0 3' KT^-tzx-f <5>fc#>|-. ^t^u^-K^K^-Y/* 1 06' 

^1 1 6^tli^-r^ 0 =Ef;i/3 7-trJU 0 3' A^T^-trX^^^xt. It^Tb^^ 

/Ulf y Mgli i 2bt. t>X7>^i 0 4' <h£ffiy. £B$-f 5 >^fgffiMS 

[0 0 0 8] 

104' ^f;^7-tun 0 3' frbft-s§-£-it^itlS'5><t s * ^ u IhIKI*^ 
dfNSSSl 1 4 £ttJjnf tf^'?- K»1 1 ZattfJUt'^ hUl 1 2b0> 
1 4lc<fcy#A£ft£C<DttJjDA<jfcRC;iSI*s ^^EU(DT^-feXi!)^^Jit)-fe!r 
1 4^t>§ltffiJ^>*-C, i^iilLUf-ffl^l 1 -t2>XT>^1 

a>y^EUia]Ka>tttg(i. sa^-< 5 1 4i:: c fc y £-f &ttJjnifl£:R 
c Jiscofc toffiT-T & c t iz ta & 0 

[0 0 0 9] 

&±<DZtfrt>. mM^—*O^TJl<^T-&J^<D7<7-b*tfm?7£*l&ftlz 

•So 

[0 0 10] 

z.omm^<^fr<r>mmm : &\>xT\zm.wir&o 

[0 0 1 1 ] 
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9tL<D\dv htS&tklz&titzti&o za» ; E'j|H]g&l*£«bl=, ^Et^u-?— K*lctt 
, =ETr;ue^ hfa»*li:t : Ef^a7^M:fttt$iifc : Ef;i'-ir>x7>^ 

££jh/Cl*<5o 37t;KD71/'f©«I^-X37-bJKDRClI$jfiftlt5fc 

at i^-cas** £*rr & «fc 5 izffi y s$ *uf= 9— Kia-e & & „ 

[0012] 

[0 0 1 3] 

460)^ ^E 'J U— ^*<M^$Jh.T l^o "E 'J [H]^l4=3T-tz;KDT w 

^E'J 37$tLtl^, CajfUSWcfcl^T. > 'J V x * \y— $ 14. 

±tftt&&.?lzmtft&lv ; S>o =£?)\,D— Kfgfi, ^E^l/ziT-tr^^Ex^^— K 
ttWia^teiftlcBfrfu ^E^U-7- h*S(0W : Efil/3 7-lrJU:)ti$ii§J: 
5l=«ryfi**LTl*ft. 

[0 0 14] 
[0 0 1 5] 
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[0 0 1 6] 

i&bj l r u# c gmbh s^&Kd^QilMH:: Lfc «fc ? <&f= tbx* 0 

[0 0 17] 

12 A 14. CCD^§BJ(D-||]5£^J|-^of-=J7'-tz;U2 0 2 (7)7 ^ 'J 

□ 72 O 0£^-r<g>.* ; E l J[H]3&£7F'flll _ efc<g>o H^^^t^<fe =l7Hz;U2 
0 214. 9— K»2 26JILT9- Ktft K^-fA 2 O 6 

rt^tir^lC, bfy h$i2 2 9 £iILT-fe>X7>3?2 0 4 !=SlS*lPl|=l*tt 
£*lTl^ 0 £f_, 7- h*tt K7-f ^2 0 6 t"fe>X7>^2 O 4©f *lf ill: 
J*tt$*Lfc#]ffliEIK2 1 0*,3j*3*i-Cl*<5o d©«lrfc^-C. -tz>X7>^20 
4l4fflS(©«tt©^P<y*£ LT***iftj&<, -ISlcl4> Hz>X7>:?l4> Ji*Q 
(DY^n-^lH]^ (H^-tir-T) $»LTe-y h»2 2 Q^-ttL-^+LlCfilttS+Lfc 
-Ofl)|Hl»T?**CtA<aj!¥**L.Tl>ft'<*-Cfc*. 
[O O 1 8] 

£.<*at>;h,-Cl>&<fc-5lz, Y ^=1 — ^(4. > : E'J372 O OP*3CDill4^fr^J ( 
ilf^hi) *T KUX»S-r-Sfc«)l=«3h*LSo tfUx.14, Yt3 
-#14. -«ftlc % ^7 KlxXft^fliy^y^Jfcl^ofrtD.fcy&l^^E'J*] 
KiffyELT (AH LT) . ^ ^ U 7 0>*ittiiJ££* i&lcttJfl $ 
ftSo ^<035x(D5>JlzfiryjS3?*L-5i:. Y^zi— #14. fr^-JWZte 
DlfciHttJKllfTL-C, 7 KUXjg^$tLtc J r-^lc7^-bX-r-g)C<!r^#^o 
[0 0 19] 
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2 2 2 iildt*^ h*£ Cr^tP*.. 2 3 0. /2 3 0) (DRCilMA^ 11^- 2 1 
4lcj;y ( : EfJHr>^7>^2 0 4' ^£>) 2 1 O icJi-^rtM-fcii^ 

[0 0 2 O] 

m VmZtltzV- K1&2 2 0 1*. ¥#(D=l7-fe;U2 O 2" y ¥#£>^0>± 
i22 2 0>$!aifi£. Z(D#ljr-l*y ; EU=lT2 OOa>±4«©-S&fflllCSS**Lf= 

^E^;u=]T-tr;u2 o 3' t^-r^fcAo^w^^K^ti^-r-So mmz*i& 

&5\Z^ ^f^f-)/ hi230, /2 3 Oli. ^E^;U3T-tz;b2 0 3' 
-ClSi${0=iTHz;U2 0 2' £*BSlcf£*rt&o ft8jB#lcfcl^-t\ fflffll|§l&2 i o 
tf» (1-^2 1 6(D3l*,_h7!)<y x--/*?|c < koT , 7— KHK*— 3?;Ht^£s ^fil- 
9- Kill K^-T/<2 o 6' Izttl^t-^Btfi, «7— K«2 2 2iaMMtetf*> hi* 
2 3 0. /2 3 0^Iot : EfJHz>X7>^2 0 4" iCM^S&CD^filtCD R 

c gffitftm SWcitftS. 

[002 1] 

*-(DB#. ^Ett;Hz>;M1#2 1 4A<$q»ls]S&2 1 OC:«#$*i*o fr]^H]S&2 
1 0A<C(D{f^2 1 4£^l+lS>i><h. flj^lHlS&2 1 Ol*. fifc^tll L Uf -f fl^ 2 

(D5£W<D&B$'( 5 ><fT— S-^rtTvlt. > ; E l Ja72 0 0|*|(Dt'<t©a7 
-tr;U2 o 2«t=i7Hz;U2 o 3 u:teffl*&«2raa£tI«1-£*<DT?fc$£lcBS 
-f &c<t^K-efc&, ^bic. caWSKf*, =iT-tr;u2 o 3 £i£fr<hi^a 

ft^'r-XfDv^'J^-OfctfXDRCiiMJ: y < fcl^C i: Ll*„ 

[0 0 2 2] 

l2Btt, C(D^B^CDftb(D^#lJ|Z^ofc*ff yjl^^Lfc^— K^2 2 O' <7)»J 

(Dmw&Kirmxfo&o is^^ctai^, iff y iicF+Lfc7— KH2 2 0' i*. 

12 A<om yil$+Lfc9- K«2 2 OKtfc^T. 9 O Jtt^fr^Jt^ie^ftT 
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o mi*. 112 c(*. tff yM^fc 1 ?— k«2 2 o" ©^©iBB^^-To -owe 

[O O 2 3] 

- KH2-2 2 t £*i«-f ^ to-efe^ m y. sfyiL©7- K«i*<£a> 

ttot, ^^;U9— K«2 2 2.£=E?)\,\iy h*|2 3 0. /2 3 0 £ft*-T£ R 
CBSEf£t**<«HttlH]Bfr2 1 OlzJ^Tteffl^ti. tt*HHLUx-r*-*2 1 6£-tr 
>xy>^2 o 4U:S#£Jh*'<#^£jW*^**L£o 

[0 0 2 4] 

H3I* % C(Df§BJ(D— H^JlC^ofc z ET ? ;U=lT-tr;U2 0 3' (7)0IJ£ 
fc& 0 COHJ&flJlCfcl^T. 7— K$i2 2 6li. ^t^IU=1 T-trJU 2 0 3 ' 

LTS$^tl^„ LfrU ^7^9— K«2 2 21*. h7>v^ 30 2i:3 
0 4 0)^— H=ftl»*+LTl^*o h7>vX$ 3 0 4 (D«rf£8M« 

^f;nf^ Ki^2 3 0. fcj:(/h7>yx5! 3 o z<DW=f-tmm2*i*iatiNMi 

^fJHf'^ hlft/2 3.0]b<^d4lTl^. ££>C:. •(f-^2 1 6 7^. $!Ji|l|H]|iS2 1 

o^b h7>vX^3 0 6fl)^-hl:AA$Wo —fig ^ET J ;u=i7'-tr;u2 o 
3' i*. ^ , ;u^^>i!)^^^T^--g> £ J:5ictifig^Hrfcy. za^u^i/Sbffc 
li. ^^E'j =17-2 o oi*iicfe^>=iT-iz;u2 o 2 07 s ;i/^yO)S^^ja©t5<t 

[O 0 2 5] 

%Wnifcffl\Zt$l\X s : Ef;m7t^2 0 3' I*. if$^(D> ; E l J=lT2 0 0(7) 
^E^U=JTHz;U2 O 3' I*. ^JU^^>^JS*SA*fctol=. -OJil±(7) 
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rains* 2 i o\z&m?zmmt££&j&vfa<tzft\zfcmT-z%Bimfetffo&o 

[0 0 2 6] 

in 4i*. zonBA<D-ni&m\zft^tzm2Aiz7fL-£*itz*:Tj\> r J— KUK^-r 

/<2 0 6' ©«$*tlT!fe^ 0 zrotfiW-KiK^^A^oe' li, ^ 

JUtTy hi&2 3 0. /230 <!rlt#2 1 6 tlZ&mZtltzZflsT — 4 O 

Zfotzm^&^T^V— K$^2 2 2±\Zliij3irZ ) jKy7T 4 O 4^^*LTt>'?> 

ft£o /<^77 4 0 4l:l±, _t<7)IIl2 AlC7F£;ft£J; 51^ yt'J^J 

2 O OlcT^-bX-r^-7— Kifcl K7-fA*2 0 6A<±-T*il5E$i6ftl-r*f=«>l=. 

[0 0 2 7] 

15 Ali, C<7>3gBJ£>— HJiEtflJlC^ofcy^U 372 O O F*30 =1 T"fe;U 2 O 2 
, 2 O 3(D^J^^-ril-??fe'S 0 H^$*L^J:5I3> ffittWfelf^ h^2 2 9 S / 
2 2 91*. 1^t©/UT-hh7>vX^5 0 2, 5 O 40) h'U'f Vii^-lCf 
^*L»«t**LTL^„ ^7— K^2 2 6li, /Uf - h h7>V^$ 5 O 2 t 5 0 
4<Df— MZ&^tLTl^o t><bOCDAM6*J^d:=lT4z;U2 0 2/2 O 3 7j^£ 

[0 0 2 8] 

I*\ ROM> ^E'Jle]S&> R AM>^E'J[n]S§. SRAM^^UE^ DRAM>t 
EPROM^t'J [h]S§x EEPROM^^'JlHlSS^-efc^o * * 'J 0S& 
iziT'-trJUtDiMiffllcoi^TI*. rThe Art of Electronics!? 2Rgj (Paul Horow 
itz. Winf ield Hi I \W) <D 8 1 2 ~ 8 2 0^<— v ( 1 9 9 6) $#Br4~&C£*< 
T-#& 0 tot, ^0*(*5lffll=«fcyK!BB#+l=***L*o 
[0 0 2 9] 



Vt i. 
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i5Bit ^(DmwcD-nMmiz'&'otz^ji'ev hmizy^^xmm^Htz^ 

7-tr;b2 0 2' (D^iJ^^-rHir&^o H^^ti-S «fc r> tf»y KIS12 3 0(*, j\ 

X^-hh7>vX$5 0 2' (D KM >*»^-l=»«**lTa3y s If'V h«/2 
3 0li/Uy-hh7>vX^5 0 4' G> KU«<>fl|^l=ttl»*ttTt^*o -CD 
HJiS^JlCfcL>ry<Xy— h h7>vX^ 5 0 2' , 5 0 4' (D^fo^rtUDf— h 
l*l**ft£ih.Tl^o #^(D=lT-tr;U2 0 2' I*, > ; EiJa7200fl)t' 
hiH2 2 9' \Z&^T±ir&RCmm$&W?Ztz6b\Z&mZfr%?$.-<D^ 

[0 0 3 0] 

h7>v^5 0 2" <d ku-t >«g^-(±vddicft«i$*frfcy, /uy-hh? 
>vx^5 0 4" © Ku-f ^sus^tiVddizfttt^^ru-So za>HJ6fi»jr=fci*T 

l±. /Ut*-hh7^vX^5 0 2" . 5 0 4" (D^tl ?*U0f— h7b<, ^E^U 
7— K«2 2 2|Cfgij^$tlTLA-5)o =l7-b;b2 0 2" <D*tl?M+ ~B\Z > > 
^|J37200©9- Ktft2 2 6\Ztel^X±-f&RCMM:&i5:mTt&tztb\Z{&m 
$ 5 — <7>=l 7-b JbT?fe-i)c 
[0 O 3 1 ] 

Hel*. C(7)fgBJfl>-HJ(E^JIC^otc^2 A(DflJ^lHlK(Dl5l^ia<D«IJ^^-rEI 
■efc-So $WlH]!^2 1 01*. —mz. : Ef;H?>X7>7 I 2 0 4' <t, -fe^h/ 
■J -fey h7^[s]S&6 O 6<t£Wt" &o -tr*V h/'J-fey y.^lHlS&e 0 6li. 
-SSlCs U-tr-vh (/ R) <t^-£^(t<5>7c#>lc&ffl-f & h7>v7$ 6 2 3 

^□y^ (CLK) 602^bSET ( S ) 1t-^£^l+ 6fr#)l::&Jl'f & h 7 > 
vX£ 6 2 4t^t-So "fe'V h/U"t!7 V=?V=f-m&§ 0 61*. 
760 3<D\tiJ)\Zf— htfgMSStlfc h7>v75 6 2 2&-§AjT°t5<>). 
•v77 6 0 3liA*6 0 4 ( C*U*C L K 6 O 2 (DMMX°fo&) ^LTL^. 
[0 0 3 2] 

■fc y h/ 'J -tz *> h- ^ 6 O 6 |* % £ t> lc, 7^f 624^:, 2 1 6 

Z±m-?&4 6 2 8 t&<gA,~Q\,^Z> 0 tZtz, h7>v^^6 2 00)7 ! - 
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